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SOCIETY OF SIGMA XI
X-RAY STUDIES OF MATERIALS OF BIOLOGICAL INTEREST. By Dr I.
Fankuchen, Professor of Applied Physics, Polytechnic Institute of
Brooklyn.
The science of X-ray crystallography commenced in 1911 in Munich,
where a group of physicists headed by von Laue applied scattering theory
to the diffraction of X-rays by the single atoms in regularly arranged mole-
cules. It was found that substances of varying degrees of molecular organ-
ization gave different sorts of diffraction patterns on a photographic plate.
Amorphous rubber on one hand gives hazy concentric halos, while single
pure crystals give patterns of discrete spots. From appropriate measure-
ments of the location and intensity of these spots, it is possible to determine
the dimensions of the unit cells in crystalline materials. By Fourier analysis
one may locate accurately the individual atoms in at least the smaller mole-
cules and draw some conclusions about the nature of the interatomic bonds.
X-ray analysis gives relatively accurate values for the molecular weights
with micro-quantities of materials. A special small-angle scattering instru-
ment has been devised to give data on the intermolecular arrangement,
under various conditions of hydration, of such huge molecules as the
tobacco mosaic virus, each of which is a crystal in its own right.
W. P. McN.
PLANT SCIENCE SEMINAR
February 8, 1952
STUDIES ON LABYRINTHULA. By Stanley M. Watson, of the Woods Hole
Oceanographic Institution, Woods Hole, Massachusetts.
The slime mold Labyrinthula is interesting, like all slime molds, because
it is a "naked mass of protoplasm"-a grouping of amoeboid cells acting in
concert. This genus was thought to be associated with the "wasting disease"
of the marine eelgrass Zostera, once an important member of the shallow
water community of the eastern coast of North America, but now virtually
absent. It was not possible to maintain Labyrinthula in pure culture at the
time the experiments on pathogenicity were being made, so that the
conditions of Koch's postulates could not be fulfilled.
It has recently been found that Labyrinthula can be grown on either
blood or serum agar. This fact has not yet been used in the study of the
"wasting disease." It is remarkable that in recent years Labyrinthula has
been found not only on diseased Zostera plants, but also in such healthy
stands as remain on the Atlantic Coast. In addition, Labyrinthula has been
found wherever looked for on the Pacific Coast, where the "wasting
disease" is unknown. All this, of course, is only circumstantial evidence that
Labyrinthula is not the cause of the disease in at least some strains of
Zostera.
There is a keen interest in this organism now because of its convenience
as a tool for the study of the properties of protoplasm. The property now
being investigated is locomotion. The individual cells extend strands of pro-
tein along the surface of the substrate; these strands branch and grow and
fuse with the strands of other cells when they chance to meet. Finally the
mesh-like structure characteristic of the genus is formed. The cells streamEVENTS
trolley-wise along the mesh, always away from the center of the colony.
A gradient in the concentration of nutrients may be responsible for the
direction of the motion. The hypothesis that the properties of actinomyosin
are responsible for the motion itself is being investigated.
The formation of the mesh and the motion were shown in a film.
R. R. L. G.
YALE MEDICAL SOCIETY
February 13, 1952
MULTIPLICATION OF POLIOMYELITIS VIRUSES IN TISSUE CULTURE. By
Nada Ledinko, John Riordan, and J. L. Melnick.
The elusive poliomyelitis virus has been pursuaded at last to propagate
in vitro in non-neural tissue. The roller tube technique, employing monkey
testicular tissue, provides conditions for fibroblastic proliferation in which
the virus may subsequently betray its presence. In contrast to normal cul-
tures, tubes containing virus demonstrate fibroblastic degeneration with
shrinkage and granulation. Controlled testing of the method substantiates
its validity for readings of virus titrations and serum neutralization end-
points taken at four days following inoculation. At this time, non-specific
tissue degeneration has not yet begun to take place, nor does "break-
through" of the virus in the presence of homologous serum occur. The end-
points thus accumulated concur with the previous neutralization endpoints
in mice and monkeys, giving impetus to the belief that in vitro quantitative
and qualitative antibody determinations as well as virus titrations are feasi-
ble. There is a linear, logarithmic relationship between amounts of serum
and virus used in a tissue culture neutralization test.
Metabolic and growth studies undertaken with this method indicate
further spheres of its use in the future. It is possible, for example, to show
a correlation between the amount of fibroblastic degeneration and inhibition
of metabolic activity of infected tissue culture. Furthermore, on the basis of
a growth curve determined in monkey testicular tissue, the virus may be
passed for many generations. The Lansing strain of this laboratory shows
itself on passage to decrease its usual pathogenicity for mice while retaining
the capacity to infect monkeys. Thus, modification for one host may occur
without affecting pathogenicity for the host in whose tissues the virus is
grown. Such modifications will play a prominent part in the future
consideration of tissue culture virus for the role of vaccine.
0. L. K.
REGENERATION OF THE AMPHIBIAN LENS. By L. S. Stone.
Removal of the lens of the adult Triturus viridescens results in complete
regeneration of a new lens from the dorsal pupillary margin of the iris in
25-30 days. Histological sections of the iris show that the new lens is regen-
erated from the pigmented epithelial cells of this region. Thus the regen-
erated lens arises from epithelial cells which were formerly derived from
brain ectoderm, while the original lens arises from embryonic surface
ectoderm.
After removal of the lens the pigmented cells at 12 o'clock on the free
pupillary margin of the iris begin to swell, lose pigment and undergo
mitosis to give rise to a clear bud or vesicle which eventually detaches itself
from the iris and forms the new lens. The ability to regenerate a lens is
widely distributed over the dorsal half of the iris and is not confined to the
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free pupillary margin. This is shown by the experimental production of
secondary lenses after insertion of pieces of pliofilm or cornea into the
dorsal iris. If non-lens-producing ventral iris is grafted so as to replace a
strip of dorsal iris, two separate lenses are produced by the remaining
separated portions of the dorsal iris.
The regeneration of a lens can be inhibited by: (1) the presence of a
transplanted normal lens of the same or another species; (2) the presence
of a thirty-day or older lens regenerate; (3) the injection of aqueous
humor from eyes containing lenses; (4) the presence of some carcinogens.
Implantation of a plastic lens does not produce any measurable inhibition
of lens regeneration.
Observations were also made on the regeneration of neural retina from
underlying pigment cells. All of these experiments have a particular bearing
on the question of the potentiality of specialized cells to dedifferentiate and
give rise to new specialized cells of another type. These experiments are the
most clear-cut proof that specialized cells can change their form and func-
tion, undergo proliferation, and give rise to new cells of an entirely differ-
ent type. Since all the changes in these pigment cells can be followed in
detail, they become a unique tool for studying fundamental principles
governing regeneration.
The presentation of the paper was accompanied by the showing of a film
summarizing the results of the study of lens regeneration.
J. M. Q.
SOME TECHNICAL CONSIDERATIONS IN THE SURGICAL TREATMENT OF
CONGENITAL MALFORMATIONS OF THE HEART AND GREAT VESSELS. By
William W. L. Glenn.
A survey of 102 patients operated upon in the last three years was
presented. The mortality in this group was 4.9%o.
Fifty cases of patent ductus arteriosus were treated surgically. Division
of the ductus was found preferable to ligation alone. A modified Potts pro-
cedure was employed, the vessels being fixed by a continuous suture before
division, to prevent slippage of the clamp. Twenty cases of the tetralogy of
Fallot were treated by the Blalock-Taussig operation. Two facts of general
consequence were learned from these procedures: (i) Cardiac massage
often has to be maintained for long periods of time in treating standstill, to
prevent its recurrence; (ii) the usage of intravenous procaine is not war-
ranted, because it creates more of a hazard by interfering with the restart-
ing of the heart from standstill, than the risk of fibrillation, which it
prevents. A modification of the Blalock clamp was also introduced which
avoids vessel-injury. Fifteen coarctations of the aorta were operated upon
by resection and end-to-end anastomosis. The possibility of anastomosing
the left subclavian artery to the distal aorta and the use of aortic grafts was
considered. Direct X-ray examination is used to establish the presence of
calcifications, which may seriously impair the solidity of the sutures. For
complete transposition of the great vessels the creation of septal defects or
re-transposition by shunts may be considered. To establish the correct
approach to double aortas catheterization or retrograde angiography are
used. Pulmonary stenosis was treated with Brock's valvulotomy, yielding
satisfactory results. In the future, open-heart surgery may make possible
repair of mitral atresia, common truncus, and anomalies of the great veins.
N. A. H.
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MICROBIOLOGY SEMINAR
February 14, 1952
THE FORMATION OF BETA-GALACTOSIDASE. By Dr. Gabriel Lester, Chas.
Pfizer Company, Brooklyn, New York.
To study the formation of adaptive enzymes it is desirable to have a
method better than the standard ones of measuring growth, manometric
changes, or the decomposition of a substrate by whole cells. Such a method
is available in the case of the Beta-galactosidase (lactase) of E. coli K-12.
This is a classical enzyme system, stable and easy to obtain. The cell extract
used was made in the usual manner, and contained 70-80 per cent of the
cell nitrogen. The assay for the presence of the enzyme was made using the
synthetic galactoside consisting of galactose joined with a beta linkage to
ortho-N-phenol. This is colorless in solution, but yellow in basic solution
when the beta linkage is broken. As little as five millimicromols can be
detected colorimetrically.
The influence of various sugars upon the formation of lactase was studied
by this method. It was found that certain sugars greatly stimulated lactase
production, notably melibiose, which was more effective than lactose itself.
In all instances the identity of the enzyme produced was checked serologi-
cally and by physical methods. It had been thought that perhaps melibiase
and lactase were the same enzyme, but this was not so.
It might be expected that if the stimulation of lactase formation were due
to structural similarities between the various sugars, an inverse relation
might exist between the effectiveness of the sugars as stimulators of lactase
production and as inhibitors of lactase activity. No such correlation could
be found. Other hypotheses have not yet been checked.
R. R. L. G.
PHARMACOLOGY SEMINAR
February 14, 1952
STUDIES ON BARBITURATES. By Bernard B. Brodie, Chief, Section on
Pharmacology, National Heart Institute, National Institutes of Health,
Bethesda, Maryland.
Thiopental is an ultra-short acting barbiturate if given in a single small
dose while successive injections will produce anesthesia for long periods.
This paradox stimulated investigations of the distribution and metabolism
of the drug and some of its analogues in both man and dog. Such studies
demonstrated that 80 per cent of administered thiopental is localized in fat
depots. An equilibrium exists between plasma levels of the drug and its
concentration in fat, the plasma levels diminishing as the concentration in
fat increases. The lipophilic nature of the drug helps to explain its dual
property of short action with small doses and long action with successive
doses: anesthesia is curtailed by removal of the drug from plasma, but
when successive doses are administered, the fat becomes saturated, the drug
is slowly released to the plasma, and anesthesia ensues for long periods.
The animal body, in this regard, approximates a biphasic water-fat system.
And like its test tube counterpart, the distribution of drug between phases
is influenced by pH. A fall in plasma pH, induced by breathing carbon
dioxide through a Douglas bag, was accompanied by a fall in plasma levels
and an increase in fat deposition of thiopental. Other ultra-short acting
barbiturates such as evipal are similarly localized in fat, but fat depots do
not markedly accumulate the long-acting pentobarbital.
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Not only are thiopental and its oxygen analogue, pentobarbital, localized
differently, but their metabolisms probably proceed through different
enzyme systems. The metabolite of pentobarbital has an hydroxyl group on
the side chain, that of thiopental a carboxyl group. The conversion of a
methyl group in thiopental to a carboxyl group probably involves a series of
reactions which occur too rapidly for the intermediate metabolites to be
isolated. The postulated sequence of reactions for the conversion of the
alkyl group to a carboxylic acid is a dehydrogenation followed by hydration
to form an alcohol; oxidation of the alcohol yields an aldehyde which, after
hydration and dehydrogenation, forms the acid. The final metabolites of
thiopental and pentobarbital are not hypnotic.
Although the localization and metabolism of a drug are determinants in
its pharmacological activity, the phenomenon of tissue adaptation is an
important consideration. Thus, the central nervous system demonstrates a
resistance to thiopental which can be regarded as an acute, non-persistent
form of tolerance. A patient may awake from thiopental anesthesia with no
change in the plasma levels of the drug. This type of tolerance is desirable,
for it minimizes the duration of post-anesthetic narcosis and somnolence.
Since there is striking species variation in response to barbiturates and
other drugs, caution must be exercised in predicting the response of humans
to a pharmacological agent on information obtained from experimental
animals. In the dog, for example, pentobarbital is a shorter-acting drug
than pentothal. The reverse holds true for man.
J. P. G.
PHARMACOLOGY SEMINAR
February 21, 1952
PHARMACOLOGY OF HYALURONIDASE. By Joseph Seifter, Wyeth Institute
for Applied Biochemistry, Philadelphia, Pennsylvania.
The clinical usefulness of the extracellular enzyme, hyaluronidase, rests
on its ability to degrade interstitial ground substance. In hypodermoclyses
it increases the rate of absorption three-fold with the avoidance of post-
clysis edema. It doubles the area anesthetized by a procaine-epinephrine
mixture. Recently it was observed that this enzyme alters the characteristics
of urine. Within one-half hour of its subcutaneous injection, crystals cov-
ered by a protective colloid are observed in the urine; after one hour, the
urine is again clear. Hyaluronic acid, a powerful dispersing agent, con-
verted pathologic crystalluria to normal in vitro, an observation which
explains the in zvvo effect of hyaluronidase upon crystalline substances in
the urine. Physiologically, hyaluronic acid may act as a peptizing agent to
prevent precipitation of substances in the extracellular spaces.
Hyaluronidase has been found only in mammalian testes, but is produced
by some bacteria, especially streptococci. The available preparation is an
extract of the testes of cattle. Despite its impurity-it is only 20 per cent
pure-and contamination with traces of histamine, hyaluronidase is one of
the safest therapeutic agents available. No toxic effect has ever been
reported. Its LD5o is about 10 g./kg. given intravenously, its margin of
safety at least 100,000. It is without demonstrable effect on isolated organs,
capillary permeability, urinary volume, or hematocrit. After one hour, a
massive dose of the substance is no longer detectable in the blood.
J. P. G.
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NEUROLOGICAL STUDY UNIT
March 11, 1952
TRANSORBITAL LOBOTOMY-MINOR SURGERY FOR MAJOR COMPLAINTS.
By Walter Freeman, Professor of Neurology, Georgetown University,
Washington, D. C.
Division of the thalamofrontal projections by the transorbital route com-
bined with a deep inferior cut has been employed since 1948. Using
electroshock for anesthesia the skull is entered through the conjunctival sac
and the superior orbital plate. Thus the brain is approached through a
"naturally sterile" area, and all major blood vessels are avoided, greatly
decreasing postoperative complications. The leukotome then is advanced
into the white matter, making lateral, medial, and downward cuts, the latter
dividing the highly important fibers to the median ventral quadrant of the
frontal lobe. Withdrawal of the instrument completes the procedure. This
technical discussion was supplemented by a motion picture, another one
presenting the clinical study of a catatonic patient treated by this method.
The relative simplicity of the procedure makes it the treatment of choice
in hospitals where large numbers of patients have to be cared for by a small
staff. In cases of terminal malignancy where relief of pain is essential but
major surgery such as the conventional lobotomy would not be tolerated,
the transorbital method is applicable and yields satisfactory results. In the
treatment of middle-life psychoses, especially in their early stages, this
technique seems to be superior to the others. However, in advanced schizo-
phrenics and children with longstanding psychoses major lobotomy gives
the best results.
N. A. H.
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